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Abstract 
This research were study physical and chemical changes of fresh-cut melon and papaya on  different storage and  shelf-life 
evaluation of products. Fresh-cut melon and papaya was kept at the different storage temperature conditions with observed on 
physical characteristics of  texture and color of their flesh and measured of chemical characteristics on water content, sucrose 
content, acidity, vitamin C, and total carotene. Physical and chemical changes were observed on fresh-cut melon and papaya 
under different storage conditions.Fresh-cut products stored in lower temperature on ±14-15 °C had optimum shelf-life of 4 days 
for melon and 3 days for papaya. 
© 2014 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of Indonesian Food Technologist Community. 
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INTRODUCTION 
Fruits in Indonesia are potential commodity that have economical value and high demand in the market. 
Since 2006, Indonesia Ministry of Agriculture through Horticultural Directorate have focus on 60 potential fruits, 
include melon and papaya. Production of melon and papaya were increased gradually through increasing area to 
support high demand from the consumer [1]. However, fruits as agricultural products have a special characteristic of 
perishable and short shelf life. Furthermore, producer have to know several factors that influence quality, 
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distribution and supply chain of these products. 
On the other hand, growth of supermarket that sell  fresh fruit give an opportunity and challenge to supply 
high quality fruits in supermarket.  Also, practical lifestyle of the consumer and their considering with healthy food 
from the fresh fruits increasing fruit consumption . Consumption of fresh fruit can be supplied by minimally 
processed food and this product was growth and more popular and increasing in demand. Fresh-cut fruit was one of 
the popular product from minimally processed that applied through peeling, cutting and shredding where these 
product was stored in controlled room temperature in the supermarket and no-controlled temperature in the street 
fruit seller [2]. Fresh –cut products has several advantages, such as easy and ready to eat and their nutritional was 
relatively not significantly different with fresh product. 
Storage conditions in tropics for fresh-cut products are important and essential for quality and shelf-life of the 
products. Main objectives for storage of fresh-cut products are to control transpiration rate and respiration rate, 
protect from disease, loss of nutrition, minimize contact with pathogen and other unfavorable change in chemical 
and microbiological aspects.  These changes of the products relatively affected structure, composition, biochemical 
and physiological of their products and good management in temperature during storage conditions will decrease 
and minimize mechanical damage or physiological malfunctions to maintain optimal conditions of fresh-cut fruit 
which choose by the consumer [3]. 
Objectives of the study were to determine physical and chemical change of fresh-cut melon and papaya 
during storage under different temperature conditions in tropicsand  also shelf-life of these products based their 
changes on their data above and using visual evaluation. 
 
MATERIALS AND METHODS 
Plant Materials and Storage Conditions 
Melon fruit (Cucumis melo, L) var. Glamour Sakata and Papaya (Carica Papaya L.) var. Bangkok were 
collected from centre of  fruit in traditional market Gamping Sleman Yogyakarta. For fresh-cut melon and papaya  
fruits, all fruits were pre-washed for 1 min with tap water to remove traces of soil andorganic matter. Using sharp 
sterile knives, melons and papaya were cutinto two sections with longitudinal axis then cut into 8 trapezoidal-shaped 
sections with slices skin were peeled. Thepieces of melon and papaya were placed into a mesh container and 
packaged  with polyethylene plastics which thickness.of 0.02 mm.  
Storage conditions were divide into three categories, first, storage at ambient temperature in non-controlled 
temperature with various air temperature between 27-30 oC. Second condition, products were storage at controlled 
room temperature in a showcase with air temperature varied in the range of 20-22 oC and third condition products 
were storage at controlled room temperature in a showcase with air temperature varied in the range of 14-16 oC. 
Figure 1 show the picture of the fresh-cut under different storage temperature conditions. 
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Physical and Nutritional Evaluation of Fresh-cut Melon and Papaya 
The quality evaluation of fresh-cut melon and papaya fruit were measured on their physical and nutritional 
characteristics.Physical evaluation of fresh-cut fruit were analyze the texture and color of their flesh. Texture of 
flesh melon and papaya fruit as a fruit firmness was determined using a texture analyzer (UTM, Model Zwick Tipe 
DO FB0 5TS, Germany) and color of flesh melon and papaya fruit were measured using a chromameter (Minolta, 
CR-400, Japan). Water content was evaluated using a thermogravimetri method [4], soluble solids content (% Brix) 
was measured using refractometer (PAL-1, Atago Co. Ltd. Japan), the titratable acidity of fruits was examined by 
the titratable acidity method [4], total carotenoid of flesh melon fruit  was determined using a procedure described 
by [5]and ascorbic acid or Vitamin C was determined using indophenols titration method [6].  
 
RESULTS AND DISCUSSION 
Environmental Storage Conditions 
In this research, effects of different storage temperature conditions to fresh-cut products of melon and 
papaya have been analyzed. First storage condition on the ambient temperature without controlled environment, we 
found the air temperature was varied in the range of 27-30oC with relative humidity was also varied between 60-
80%, this condition can be found in many places of traditional market or in the street. Second storage condition on 
the showcase with controlled temperature, air temperature was varied between 20-22 oC and relative humidity 
between 50-75%,. The third storage condition also used showcase with controlled temperature where air temperature 
was varied between 14-16 oC.  We can find that second and third condition on the street or in the supermarket 
Controlled air temperature and relative  in the tropical storage conditions were important to maintain quality, 
increase of shelf-life, retardation of damage of food products, where optimal conditions of temperature during 
storage is varied for fresh fruit products in the tropics [3]. 
 
Physical characteristics 
Measurement of texture can be used to know firmness of the fresh-cut products. Texture of the flesh melon 
and papaya was showed in the table 1. In this table, texture of their flesh was decreased directly from time 
measurement until condition the fresh-cut product could not be eatean or visually was broken. But, waiting time of 
the fresh-cut product to be softened was different between the storage conditions, and it was occurred in the melon 
and papaya. Lower temperature of the storage conditions could be softened of the flesh of fresh-cut products was 
longer than higher temperature. Fresh-cut products were have more area contact with environment because skin of 
the fruit was peeled although they were covered with plastics, and lower temperature can make interaction between 
fresh-cut product with their environment can be delayed. Physiological aspects of the softening can be naturally 
occurred through the decreasing pectin content in the fruit, decreasing cell that effect the turgor pressure and or 
caused by osmosis with water concentration in the environment [7] also by changes of the composition of their cells 
and degradation hemiselulose and protopectin [8].Based on textural flesh data and their softened, we find that shelf-
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life of fresh-cut melon is 4 days and fresh-cut papaya 3 days. 
 
Table 1.  Flesh texture of  fresh-cut melon and papaya. Data is average with standard deviation from three samples with three time replications. I 
(storage at ambient temperature , 27-29 oC); II ( storage in showcase with control temperature at 20-22 oC) and III (storage in showcase with 






I II III I II III 
0 3.02 ± 0.17c 3.02 ± 0.17c 3.02 ± 0.17c 3.41± 0.80d 3.41± 0.17c 3.41± 0.17c 
3 2.15 ± 0.12b 2.35 ± 0.13b 2.42 ± 0.18c 2.45± 0.44c 1.98± 0.11b 2.38± 0.11b 
9 1.84 ± 0.11a 2.19 ± 0.11b 2.39 ± 0.11c 1.78± 0.11b 1.08± 0.08b 1.15± 0.18a 
24 1.82 ± 0.12a 1.84 ± 0.13a 2.38 ± 0.19c 1.10± 0.08b 0.44± 0.06a 0.72± 0.08ca 
30 1.80 ± 0.13a 1.80 ± 0.11a 2.20 ± 0.11c 0.39± 0.02a  NA 0.40± 0.11a 0.70± 0.10 a 
48 NA 1.67 ± 0.10a 1.84 ± 0.11b  0.37± 0.06a  NA 0.62± 0.07 a 
72 - NA 1.62 ± 0.15b - - 0.44± 0.04
a 
NA 
96 - - *1.08 ± 0.13
a 
NA - - - 
NA is indicate that sample not acceptable be eaten. Different letters  in the same  column indicate significant difference by Student’s t test at 
P<0.05. 
 
Table 2a. Color indicator on Lightness (L), Redness (a) and Yellowness (b)  of flesh melon and papaya. Detailed information of this legend  was 




Color  Melon Papaya 
Storage Conditions 
 I II III I II III 
0 L 64.1± 0.56a 64.1± 0.56a 64.1± 0.56b 48.04± 1.31a 48.04± 1.31b 48.04± 1.31a 
 a 8.37± 0.59a 8.37± 0.59a 8.37± 0.59a 24.65± 1.85b 24.65± 1.85a 24.65± 1.85a 
 b 32.13± 1.58a 32.13± 1.58a 32.13± 1.58a 33.80 ± 1.56a 33.80 ± 1.56b 33.80 ± 1.56b 
3 L 66.78 ± 0.59a 65.18 ± 0.53a 63.98 ± 0.69b 48.10 ± 0.76a 46.80 ± 0.76ab 48.10 ± 0.56a 
 a 8.54 ± 0.57a 8.44 ± 0.70a 8.74 ± 0.70a 23.90 ± 0.33b 23.90 ± 0.33ab 25.90 ± 0.33ab 
 b 33.48 ± 0.91a 32.48 ± 0.91a 32.48 ± 0.91a 33.72 ± 0.83a 33.92 ± 0.63b 32.72 ± 0.83b 
9 L 67.91± 0.89ab 63.78 ± 0.40a 63.13 ± 0.54ab 48.75 ± 0.20a 46.10 ± 0.66ab 48.70 ± 0.76a 
 a 8.37 ± 0.18a 8.54 ± 0.57a 9.25 ± 0.5ab 22.31 ± 0.65ab 23.30 ± 0.13ab 26.90 ± 0.33b 
 b 30.47± 0.27a 33.58 ± 0.91a 33.14 ± 061a 33.54 ± 0.49a 32.72 ± 0.73ab 31.20 ± 0.83ab 
24 L 68.75± 0.90ab 63.77± 0.60a 62.77± 0.60ab 48.95 ± 0.40a 44.12 ± 0.58a 50.49 ± 0.35a 
 a 8.47 ± 0.80a 9.48 ± 0.30a 9.98 ± 0.13b 21.11 ± 0.55a 24.22± 0.79a 27.30 ± 0.85c 
 b 31.75± 0.70a 33.50 ± 0.44a 33.55 ± 0.46a 33.64 ± 0.33a 33.18± 0.28b 30.75 ± 0.21ab 
30 L 69.05± 0.30b 62.77± 0.60a 64.02 ± 0.67b 49.28 ± 0.90a 44.66± 0.50a 49.39 ± 0.50a 
 a 8.63± 0.15a 9.98 ± 0.13b 10.05 ± 0.09c 20.28 ± 0.70a 22.66 ± 0.60a 27.50 ± 0.50c 
 b 30.85± 0.99a 33.55 ± 0.66a 36.15 ± 0.12b 33.67± 0.30a 32.87 ± 0.56a 29.75 ± 0.11b 
48 L NA 64.05 ± 0.73a 63.67 ± 0.3ab NA 44.82± 0.55a 49.46 ± 0.77a 
 a NA 9.84 ± 0.21b 10.00 ± 0.16b NA 22.26 ± 0.65a 27.54 ± 0.95b 
 b NA 33.27 ± 0.50a 37.30± 0.29b NA 31.87 ± 0.51a 29.59 ± 0.98a 
72 L - NA 61.24± 0.32ab - NA 50.46 ± 1.14b 
 a  NA 9.65 ± 0.28a  NA 27.17 ± 0.67b 
 b  NA 36.43± 0.64ab  NA 29.98 ± 0.95a 
96 L - - 58.44 ± 0.48a - - NA 
 a   10.30 ± 0.39b   NA 
 b   36.75 ± 0.38ab   NA 
NA is indicate that sample not acceptable be eaten. Different letters  in the same  column same color indicator indicate significant difference by 
Student’s t test at P<0.05 
 
 
Color changes of the flesh on the fresh-cut products were also can be visually detected, but in this research 
we measured using L.a.b color indicator using a chromameter, and  they were shown in the table 2a and 2b. 
Lightness (L) of the fresh-cut melon and papaya were tend to be lower value during measurement, but redness (a) 
was inversely occurred. On the other hand, yellowness (b) of the fresh-cut melon was relatively stable in the 
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different storage conditions, although for fresh-cut papaya they relatively decreased. Hue indicator that calculated 
based on [9]were Red (18° - 54°) dan Yellow-Red (54° - 90°)for fresh-cut melon and papaya and they tend to be 
increase in the lower temperature and  Chroma calculation of the flesh product of the fresh-cut product were 
relatively decreased slowly, where this condition indicate that color of the flesh of their fresh-cut tend to be darkness 
than lightness. Changes of the flesh color was indicator of the ripening stage and it can be caused through change of 
the chlorophyll composition and degradation and also through the carotenoid action [3] [7]. 
 
Table 2b. Color indicator on Hue and Chroma of flesh melon and papaya. Detailed information of this legend was similar that shown in the 
legends of table 1. 
Time 
(hours) 
Color  Melon Papaya 
Storage Conditions 
I II III I II III 
0 Hue 75.40 ± 0.59b 75.40 ± 0.59b 75.40 ± 0.59a 53.89 ± 0.59a 53.89 ± 0.59a 53.89 ± 0.59a 
 Chroma 33.20 ± 1.65ab 33.20 ± 1.65a 33.20 ± 1.65a 41.89 ± 048a 41.89 ± 048a 41.89 ± 048a 
3 Hue 75.70 ± 0.70b 75.30 ± 0.40b 75.40 ± 0.70b 54.55 ± 0.90a 53.88 ± 0.87a 54.55 ± 0.90a 
 Chroma 34.55 ± 0.99b 33.55 ± 0.69a 34.50 ± 0.79a 40.31 ± 0.80a 41.09 ± 0.55a 41.31 ± 0.70a 
9 Hue 74.64 ± 0.25a 74.64 ± 0.25ab 74.94 ± 0.35a 58.55 ± 1.20b 54.45 ± 0.80a 59.35 ± 1.39b 
 Chroma 32.60 ± 0.29a 34.60 ± 0.29ab 35.60 ± 0.29a 39.31 ± 0.38a 40.81 ± 0.60a 40.42 ± 0.94a 
24 Hue 74.40 ± 0.32a 73.44± 0.20a 75.34 ± 0.13a 60.69 ± 2.19b 54.75 ± 0.90a 61.65 ± 0.39ab 
 Chroma 32.33 ± 0.69a 35.00 ± 0.46b 36.17 ± 0.31ab 39.22 ± 0.88a 40.13 ± 0.80a 40.52 ± 0.44a 
30 Hue 74.36 ± 0.22a 73.50± 0.10a 75.14 ± 0.13a 58.94 ± 0.21b 55.55 ± 0.80a 64.05 ± 1.11b 
 Chroma 32.03 ± 0.89a 34.80 ± 0.46b 37.17 ± 0.31ab 38.64 ± 0.29a 39.31 ± 0.50a 39.42 ± 0.45a 
48 Hue NA 73.53± 0.13a 75.17 ± 0.59a NA 55.07± 0.69 a 65.50 ± 1.05b 
 Chroma NA 34.69 ± 0.54ab 37.69 ± 0.69ab NA 38.88 ± 0.69a 39.30 ± 0.46a 
72 Hue - NA 75.95 ± 067a  NA 67.92 ± 0.53b 
 Chroma  NA 39.39 ± 0.10b  NA 39.36 ± 1.12a 
96 Hue - - 74.93 ± 0.19a   NA 
 Chroma   38.63 ± 0.26b   NA 
NA is indicate that sample not acceptable be eaten. Different letters  in the same  column at same color indicator indicate significant difference by 
Student’s t test at P<0.05 
 
Chemical Characteristics 
 Water content  of the fresh-cut melon and papaya show in the table 3. In this table, water content of the 
fresh-cut melon relatively decreased in ambient temperature condition and stable in the controlled temperature on 
the showcase. Water content of fresh-cut papaya was not stable in the first 3-hours because of adaptation with the 
new environmental condition, but later, their water content slowly decreased until end of the measurement under 
different storage conditions. The data in the Table 3 can be occurred through the transpiration system and interaction 
between the environment with the fresh-cut product and can be accelerated when the products were storage at higher 
temperature than lower temperature [3]. On the other hand, naturally for fresh-cut product where open area of the 
flesh can be accelerated transpiration of the water flow to the environment but lower temperature were protected 
them. Furthermore, water content of the fruit is a source for fruit to maintain their freshness and quality [10], and it 
can be maintain at lower temperature to keep fresh-cut products still higher water content until several days after. 
Based on water content data, we find that shelf-life of fresh-cut melon is 4 days and fresh-cut papaya 3 days. 
Table 4 show soluble solid content of the fresh-cut melon and papaya that measured as sucrose content 
inoBrix. In this table we can find that soluble solid content of fresh-cut melon and papaya were increased gradually 
then will decrease until condition of their products could not acceptable to be eaten several days after storage. 
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Increasing of soluble solid content was linier with the ripening stage of the fruit and it can be caused through starch 
hydrolysis  byα-amylase enzyme in the fruit during storage at this stage [3][8]. 
 






I II III I II III 
0 92.00± 0.43b 92.00± 0.43b 92.00± 0.43b 90.36± 0.65c 90.36± 0.65c 90.36± 0.65b 
3 90.98± 0.63b 91.28± 0.36b 91.80± 0.63b 89.89± 0.30b 90.09± 0.09c 90.19± 0.21b 
9 90.10± 0.11ab 90.90± 0.11ab 90.95± 0.18ab 89.54± 0.08b 89.34± 0.22bc 89.84± 0.08b 
24 89.9± 0.13a 90.83 ± 0.33ab 91.00± 0.66ab 88.45± 0.25ab 88.35± 0.24b 88.35 ± 0.71ab 
30 89.6± 0.23a 90.35 ± 0.22ab 90.52± 0.70ab 87.84± 0.38a 88.03± 0.50ab 88.50 ± 0.32ab 
48 NA 89.54± 0.24a 90.28± 0.51ab NA 87.33± 0.45a 88.56± 0.27ab 
72 - NA 90.48± 0.35ab - NA 87.61± 0.17a 
96 - - 89.69± 0.43a NA  - - NA 
NA is indicate that sample not acceptable be eaten. Different letters  in the same  column indicate significant difference by Student’s t test at 
P<0.05. 
 
Table 4. Soluble solid content in ° Brix of fresh-cut melon and papaya. Detailed information of this legend was similar that shown in the legends 






I II III I II III 
0 8.82± 0.38 a 8.82± 0.38a 8.82± 0.38 a 10.21± 0.43bc 10.21± 0.43 b 10.21± 0.43b 
3 9.50± 0.03b 9.20± 0.30b 9.40± 0.18b 10.53± 0.40 c 10.35± 0.40 c 10.29± 0.40b 
9 10.47± 0.60c 9.47± 0.60b 10.27± 0.60c 10.65± 0.56c 10.40 ± 0.56c 10.15± 0.36b 
24 10.60± 0.12c - 9.83± 0.43bc 10.90± 0.43c 9.77 ± 0.23b 10.43± 0.43c 9.87± 0.31 ab 
30 10.90± 0.10c 10.17± 0.10c 10.65± 0.26c 9.00± 0.33 b 10.73± 0.11c 9.91± 0.09 ab 
48 9.30± 0.03b 9.80± 0.43bc 10.38± 0.32c 9.27± 0.30b 10.90± 0.32c 9.90± 0.22 ab 
51 8.92± 0.43a NA 9.58± 0.25b 10.24± 0.21c 8.80 ± 0.40 
a 
NA 9.00± 0.63
b 9.89± 0.13ab 




96 - - 9.80± 0.43
b 
NA - - 
9.47± 0.11 a 
NA 
NA is indicate that sample not acceptable be eaten. Different letters  in the same  column indicate significant difference by Student’s t test at 
P<0.05. 
 
Table 5 show acidity content of  the fresh-cut melon and papaya that measured using titratable acidity and 
also pH. We can find in this table that acidity content was  slowly increase during storage under different 
temperature storage conditions and also decrease in pH during measurement until shelf-life products was occurred. 
Acidity is main indicator to know shelf-life fresh-cut products using visual detection.  During ripening procese, 
organic acid content will decrease and soluble solid content or sucrose will increase, but acidity content will increase 
at the end of the shelf-life of the fresh product as indicator for consumer that fresh-cut product was not acceptable to 
be eaten [7]. Based on acidity data, we find that shelf-life of fresh-cut melon is 4 days and fresh-cut papaya 3 days. 
Table 6 show vitamin c or ascorbic acid content of  the fresh-cut melon and papaya. In this table we can see 
that ascorbic acid content firstly increase for fresh-cut melon and papaya, but later, at the end of measurement at 
each storage conditions were decreased. At ambient temperature, ascorbic acid content was decreased shortly 
compare with that storage on controlled temperature in the storage conditions. During storage, when ascorbic 
content was decreased, this indicate that products was at senescence conditions. It can be caused through respiration 
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process and ascorbic acid oxidation to be L-dehydroascorbaic then L-diketogulonase [8]. Ascorbic acid is one of  
important  vitamin to keep human healthy and indicator for consumer to buy fruit.  
 






I II III I II III 
0 0.24± 0.02 a 0.24± 0.02 a 0.24± 0.02 a 0.34± 0.02 a 0.34± 0.10 a 0.34± 0.10 a 
3 0.31± 0.02 b 0.29± 0.01b 0.29± 0.10 b 0.37± 0.01a 0.36± 0.01a 0.35± 0.01a 
9 0.29± 0.01ab 0.31± 0.02c 0.31± 0.06 b 0.54 ± 0.03b 0.39± 0.01a 0.41± 0.01b 
24 0.38± 0.01b 0.36± 0.01c 0.30 ± 0.04c 0.58 ± 0.01b 0.44± 0.02b 0.46± 0.03b 
30 0.56± 0.02c 0.39± 0.01c 0.31± 0.05 b 0.60± 0.01b 0.45± 0.01b 0.47± 0.04b 
48 NA 0.46± 0.10d 0.36± 0.02 b NA 0.45± 0.02b 0.49± 0.03 b 
72 - NA 0.39± 0.03 bc - NA 0.53± 0.06c 
96 - - 0.41± 0.09c NA - - NA 
NA is indicate that sample not acceptable be eaten. Different letters  in the same  column indicate significant difference by Student’s t test at 
P<0.05. 
 
Table 6. Ascorbic acid contentof fresh-cut melon and papaya. Detailed information of this legend was similar that shown in the legends of table 
1. 
 
NA is indicate that sample not acceptable be eaten. Different letters  in the same  column indicate significant difference by Student’s t test at 
P<0.05. 
 






I II III I II III 
0 4.60± 0.35b 4.60± 0.35a 4.60± 0.35a 6.37± 0.80a 6.37± 0.75 a 6.37± 0.75a 
3 4.59 ± 0.08b 4.63± 0.70a 4.56 ± 0.18a 6.30± 0.21a 6.90± 0.90a 6.89± 0.50a 
9 4.46 ± 0.16b 4.71± 0.10a 4.60 ± 1.6a 6.89± 0.09 a 7.40± 1.20b 7.69± 0.90b 
24 4.16 ± 0.20a 4.83± 0.51a 4.53 ± 0.95a 7.69± 0.90 a 9.58± 0.75c 7.65± 0.54b 
30 3.90± 0.25a 4.63± 0.43a 4.81 ± 0.51a 9.86± 0.05b 8.80± 1.08bc 7.82± 0.62b 
48 NA 4.34± 0.70a 5.33± 1.35b NA 9.06± 0.75c 7.44± 0.88b 
72 - NA 5.05± 0.75b - NA 6.06± 0.77a 
96 - - NA - - NA 
NA is indicate that sample not acceptable be eaten. Different letters  in the same  column indicate significant difference by Student’s t test at 
P<0.05. 
 
Table 7 show carotenoid content of  the fresh-cut melon and papaya. In this table, we can find that carotenoid 
content on fresh-cut melon was relatively stable and tend to be decrease at the end of shelf-life products. This 
indicate that sample of fresh-cut melon at the maturity and ripening stage conditions when we stored they will be 





I II III I II III 
0 32.90± 0.38b 32.90 ± 0.38b 32.90± 0.38b 30.45± 2.38a 30.45± 2.38a 30.45± 2.38 a 
3 32.58± 0.70 b 33.50± 0.77b 32.80± 0.90b 36.44± 1.12b 36.45± 1.52b 38.12± 2.12b 
9 31.90± 0.68b 33.88± 0.60b 33.58± 0.70b 33.52± 0.9ab 40.23± 1.10b 42.22± 2.18c 
24 30.40± 0.75b 34.10± 0.45b 33.60± 0.38b 31.25± 1.88b 44.81± 0.38  a 47.26± 1.83c 
30 29.58± 0.40a 32.58± 0.70 b 31.58± 0.60ab 30.37± 1.51a 36.45± 1.52b 38.12± 2.12b 
48 NA 29.66± 0.44 a 31.83± 0.80ab NA 43.80± 0.38  b 37.58± 0.38b 
72 - NA 31.92± 0.38ab - NA 37.00± 0.38
b 
 
96 - - 28.63± 0.38
a 
NA - - NA 
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different storage conditions, this indicate that the sample of the fresh-cut papaya still to be maturity and ripening 
processes. Carotenoid content was relatively related with color changes evaluation in physical characteristics above.  
In accordance with [11], carotenoid content have a positive correlation with hue index  and  red indicator (a), we 
find this condition in the table 2b and table 7, where high carotenoid content will make hue and red content will also 
increase then they will decrease when fresh-product was not able to be eaten.  
 
 a1  a2 
 b1  b2 
 c1  c2 
Figure 1. Fresh-cut of melon and papaya in several storage temperature conditions. In the top, A1( fresh-cut melon storage at ambient 
temperature with the range of 27-30 °C)  and A2 (fresh-cut papaya storage at ambient temperature with the range of 27-30 °C). In the middle, B1( 
fresh-cut melon storage at controlled temperature with the range of  20-22 °C) and B2 (fresh-cut papaya storage at controlled temperature with 
the range of  20-22 °C). In the bottom, C1( fresh-cut melon storage at controlled temperature with the range of  14-16 °C and C2 (fresh-cut 
papaya storage at controlled temperature with the range of  14-16 °C ). 
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Management of fresh-cut melon and papaya during their storage under different conditions of air temperature 
were shown that  lower  temperature is essential to maintain an optimal conditions of fresh-cut products, especially 
in lower temperature than 12oC , because it can reduce several physiological activities such as transpiration and 
respiration which causes water content product and texture or firmness of their flesh will be softened. Unfortunately, 
in this research we could not find  this clear effects of these physiological activities through lower temperature 
effects. Because, our temperature storage conditions still higher than 12 oC  and we also still find these effects on 
several parameter of physical and chemical characteristics that we measured such as texture of flesh, color changes, 
water content, soluble solid content and carotenoid content in each table above. In other research, maintaining fresh-
cut produce at low temperature on 5-10oC delays microbial deterioration significantly and also their growth 
exception of growth of mesophilic aerobic bacteria and their treatment  also effective for cold chain management 
especially for preserve quality and safety of fresh-cut produce [12]. Furthermore, based on visual appearance and the 
data of the fresh-cut products from each table that show the limited products could not be eaten we can conclude that 
shelf life of fresh-cut melon and papaya have longest shelf-life on the treatment at control temperature on 14-16oC 
for 96 hours or 4 days and 72 hours or 3 days. 
 
CONCLUSION 
Based on our findings on the data in each table, we can conclude that fresh-cut melon and papaya can be 
maintained their quality parameter of physical and chemical characteristics during storage at lower temperature on 
14-16oC and shelf-life of fresh-cut melon fruit was 4 days and fresh-cut papaya fruit was 3 days for condition of 
their fresh-cut is still acceptable to be eaten by the consumer. 
 
ACKNOWLEDGMENTS 
The authors want to make grateful thanks to Faculty of Agricultural Technology Gadjahmada University for 
supporting several part of this research. The first author also thanks to Study Program of Agroindustry Vocational 
College Gadjahmada Universityfor support this presentation in the conference. 
 
REFERENCES 
[1] Anonym. Directorat Horticulture..Development of Horticulture Products Through Six Pillar in Indonesian, from 
http:// www.hortikultura.go.id.  Acces on May, 6th , 2011. 2008 
[2] Syamsir, Elvira. Minimally processed for fruit and vegetable in Indonesian . Kulinologi Magazine, pp 15-20. 
September 2010 edition. 
[3] Wills, R.B.H, W.B. McGlasson, D. Graham, and D.C. Joyce. Postharvest. Oxfordshire : UNSW Press. 2007. 
[4] Sato, S., Sakaguchi S,Furukawa, H., Ikeda H. Effects of NaCl application to hydroponics nutrient solution on 
fruit characteristics of tomato (Lycopersicon Esculentum Mill.). Scientia Hortic,   2006.248-253. 
[5] Rodriguez -Amaya, D. B. A Guide to Carotenoid Analysis in Foods. Washington: ILSI Pres,. 1999  
[6]AOAC. Official Methods of Analysis, 15th ed. Association of Official Analytical Chemists, Arlington, VA.1990. 
[7] Pantastico.Postharvest Physiology in Indonesian.Gadjah Mada University Press. Yogyakarta 1997. 
[8] Winarno, F.G.Chemical for Food and Nutrition in Indonesian. PT. Gramedia Pustaka Utama.Jakarta, 1989. 
[9] Hutching JB..Food Color and Appearance, 2nd ed.Springer  Aspen Publisher:  Gaithersburg MD, USA.1999 
[10] Shewfelt, R.L and Bruckner, B Fruit and Vegetable Quality : An Integrated View. Technomic Publishing, 
322   Mohammad Affan Fajar Falah et al. /  Procedia Food Science  3 ( 2015 )  313 – 322 
Pennsylvinia, USA. . 2000. 
[11] Skrede G., Nilsson A., Baardseth P., Rosenfeld HJ., Enersen G. & Slinde E. 1997. Evaluation of carrot 
varieties for production of deep fried carrot chips – III. Carotenoids.Food Research International30:73–81. 
[12] Hans Rediersa, Marijke Claesa, Luc Peetersa, Kris A. Willemsa..Evaluation of the cold chain of fresh-cut 





Presented at ISFA (September 16-17, 2014-Semarang, Indonesia) as Paper #87 “Managing Biosafety and 
Biodivesity of Food from Local to Global Industries” 
